Group 3 LEA protein model peptides protect liposomes during desiccation.
We investigated whether a model peptide for group 3 LEA (G3LEA) proteins we developed in previous studies can protect liposomes from desiccation damage. Four different peptides were compared: 1) PvLEA-22, which consists of two tandem repeats of the 11-mer motif characteristic of LEA proteins from the African sleeping chironomid; 2) a peptide with amino acid composition identical to that of PvLEA-22, but with its sequence scrambled; 3) poly-l-glutamic acid; and 4) poly-l-lysine. Peptides 1) and 2) protected liposomes composed of 1-palmitoyl 2-oleoyl-sn-glycero-3-phosphatidylcholine (POPC) against fusion caused by desiccation, as revealed by particle size distribution measurements with dynamic light scattering. Indeed, liposomes maintain their pre-stress size distribution when these peptides are added at a peptide/POPC molar ratio of more than 0.5. Interestingly, peptide 1) achieved the comparable or higher retention of a fluorescent probe inside liposomes than did several native LEA proteins published previously. In contrast, the other peptides exhibited less protective effects. These results demonstrate that the synthetic peptide derived from the G3LEA protein sequence can suppress desiccation-induced liposome fusion. Fourier transform infrared (FT-IR) spectroscopic measurements were performed for the dried mixture of each peptide and liposome. Based on results for the gel-to-liquid crystalline phase transition temperature of the liposome and the secondary structure of the peptide backbone, we discuss possible underlying mechanisms for the protection effect of the synthetic peptide on dried liposomes.